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(54) CALCIUM PHOSPHATE COMPOUND SINTERED COMPACT AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce calcium phosphate compd. sintered compact 
having high strength and toughness, by mixing and reacting one kind of 
compd. among Ti compd., Zr compd. and Al compd., a soln. of calcium 
salt and a soln. of phosphate, by provisionally calcining, by forming and 
by calcining. 

CONSTITUTION: One kind of the material selected among Ti compd. 
(Ti02, etc.), Ti compd. and Zr compd. (Zr02, etc.), Al compd. (AI203, 
etc.), Al compd. and Zr compd., Ti compd. and Al compd., and Ti compd., 
Al compd. and Zr compd. is introduced through an inflow port 2c of a 
soln. mixer 1. An alkali soln. (aq. ammonia, etc.) is introduced through an 
inflow port 2a, and the soln. of calcium salt (calcium nitrate, etc.) and 
the phosphate (ammonium primary phosphate, etc.) are introduced 
through an inflow port 2b. They are mixed and reacted to produce 
hydroxyapatite powder uniformly dispersed with particulate Ti compd., 
etc., continuously taken out through an outflow port 3, provisionally 
calcined, formed and calcined. Thereby, the sintered compact useful for 
organism material such as artificial bone, artificial tooth material is obtd. 
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(voi%) 


Ti Oa » 
(«) *1 


2c 


2b 


2a 


Ca (NO, ) a 
( s ) 


H, 0 
(if) 


(NH« ) a HPO, 
(S) 


NH< OH 
(if) 


Ha O 
(If) 


NH« OH 
(If) 


H a O 
(If) 


HAP 


Ti Oa 




90 


10 


20.3 


354.2 


I500±fi 


118.9 


19.7 


1500£jft 


99.6 


750±fl 


^1 b 


70 


30 


79.8 


354.2 


i5oo±a 


118.9 


19.7 


1500£fi 


99.6 


750£Jt 




50 


50 


186.9 


354.2 


l500±Jt 


118.9 


19.7 


1500£fi 


99.6 


750£& 



♦ 1 :6Ofcfflfc£;ft-e3750if4:**J:3. *CMk3«fc. 





0 D 


Ktc 








a B 


K.c 




(Ko/*« a > 


(MPa ■ m"» ) 






cc) 


<k9/n a ) 


(MPa • m 1 " ) 


^JttMia 


23.1 


1.5 






1250 


21.8 


1.3 


1 b 


33.6 


3.0 




mm 


1300 


33.7 


2.8 


£**Wlc 


49.5 


4.1 




mm i f 


1350 


43.6 


3.5 


&fM400X:. 1**13 






1450 


mm 





(HAD 50voJ%. Ti Oa S0vojf%) 
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jb 4 a 









Ti Ot » 


2C 


2b 


2a 






<voj%) 




(g) :1 


Ca 


(NO, ) , 


Zr O (NOi ) , 


H» O 


( NH« ) , HPO« 


NH* OH 


H» O 


NH* OH 


H, O 




HAp 


Ti Ot 


Zr Ot 






(S) 


is) 


(if) 


(8) 


<lf) 


(if) 


(if) 


(if) 


!JSI8FI2a 


50 


10 


40 


35.9 




354.2 


520.6 


1500±ft 


118.9 


315.2 


1500£ft 


99.6 


750£ft 


)MW2b 


50 


40 


10 


147.7 




354.2 


130.2 


1500±flt 


118.9 


93.6 


1500±fefi| 


99.6 


750£& 


mm2c 


50 


49.5 


0.5 


182.8 




354.2 


6.5 


1500££ 


118.9 


23.4 


1500 ±ft 


99.6 


750±S 



• 1 :&Smiz£JiTnWiftZbXo. TjocMt?^:. 





oB 


K.c 




&m 


mass 


oB 


K,c 




) 


(MPa - m"« ) 










(MPa - m"* ) 




43.0 


S.8 




mrn2n 


1250 


18.7 


1.7 


32teF!2b 


47.5 


4.5 






1300 


23.2 


2.6 




49.0 


1.3 




mw2t 


1350 


39.9 


5.1 


quaere. m% 




mw29 


1450 


36.4 


3.2 . 



(HAP S0voj%, Ti Ot 10voi%. Zr O, 40voi%) 



5& -7 m: 



mm 






Ti Ot » 


Zr O, » 


2c 


2b 


2a 






(voi%) 




iff) »1 


(«> *1 


Ca (NO, ) , 


H, O 


(NH, ) , HPO* 


NH* OH 


Hi O 


NH, OH 


H, O 




HAp 


Ti Ot 


Zr O, 






(K) 


(if) 


(s) 


(if) 


(if) 


(if) 


(if) 




50 


10 


40 


36.9 


240.0 


354.2 


1500£H 


118.9 


19.7 


ISOO^fi 


99.6 


750£fl 




50 


40 


10 


147.7 


60.0 


354.2 


150Q£jft 


118.9 


19.7 


1500£ft 


99.6 





•1 :»OflCTi Ot fcZr O, *<±jlT3750iffc^4J:5, XtzfttoZtt. 



mm 


oB 


K, c 




mm 




aQ 


K,c 




(K9/W ) 


(MPa m"* ) 






(r) 


it*/ a** ) 


(MPa m"* ) 




40.5 


5.1 






12S0 


17.1 


1.4 


03101 3 b 


45.6 


4.2 






1300 


20.5 


2.1 


jftfM40(rc. 






1350 


33.2 


4.2 








&m3t 


1450 


30.3 


3.0 | 



(HAp 50wj%. Ti Ot 10voi%. Zr O, 40voi%) 
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®s x o as 



mm 


m 


f£ 


2c 


2b 


2a 




(voj ) 


Ca (NO, ) • 


Ai 


(NO, ) , 


H» O 


(NH, ) , HPO* 


N H« OH 


Hi O 


NH. OH 


H, O 




HAP 


Alt O, 


( S ) 




<s) 


(if > 




(«f ) 


(if) 


(if) 


(if) 




90 


10 


354.2 




154.7 


5000±ft 


118.9 


19.7 


sooo £ a 


193.4 


2000±fi 


**ttfl4b 


70 


30 


354.2 




588.1 


5000£fi 


118.9 


19.7 


sooo^at 


356.6 


2000£ft 




50 


50 


354.2 




1381.6 




118.9 


19.7 


S000£S 


837.8 


2000±Jtt 


mm 44 


99.5 


0.5 


354.2 




3.5 


5000£ft 


118.9 


19.7 


5000^« 


101.7 


2000£fi 



£B 1 1 5% 12^ 



mm 


(7 B 


K.c 




mtm 




<7B 


K,e 




(kg/a.' ) 


(MPa - m"* ) 






CC) 


(kg/« s ) 


(MPa • m"* ) 


mm 4 a 


16.6 


0.8 






1250 


36.2 


1.9 


mm 4 b 


22.5 


1.2 






1350 


14.4 


0.6 


&&094C 


38.8 


2.8 




mm 4* 


1400 


14.1 


0.6 


3^0* 4 d 


16.0 


0.8 




m&m4t> 


1450 


10.5 


0.5 



jR^UOO'C. lP$fa (HAP 50VOJ %, AJf ■ O* SOvoi %) 



13 ^ 





10 


fit 


A J * O. © 


2C 


2b 


2a 




(voi ) 


is ) *1 


Ca (NO, ). 


H, O 


(NH* ) . HPO* 


NH. OH 


H« O 


N H * OH 


H t O 




HAp 


A J i O » 




(s) 


(if) 


(8) 


(if) 


(if) 


(if) 


(if) 


XffeWl5a 


90 


10 


21.0 


354.2 


1500£& 


118.9 


19.7 


1500±Jt 


99.6 


750£Jt 


&ttl£!5b 


70 


30 


79.9 


354.2 


1S00£jt 


118.9 


19.7 


1500±A 


99.6 


750£;fit 




50 


50 


187.8 


354.2 


I500£ft 


118.9 


19.7 


1500£fi 


99.6 


750£;ft 



*1 : Ai, O, !&//<RJ5ffl(c£j&T3750if 



14 ^ ^ 1 5 Ift 





a B 


K,c 




mm 




0 B 


Kie 




(kg/an 1 ) 


(MPa - m"' ) 






CC) 


(ft/a' ) 


(MPa ■ m x '* ) 


mms* 


21.1 


1.2 






1250 


23.7 


1.3 


£j»W5b 


24.0 


1.3 






1300 


28.4 


1.8 




43.1 


3.4 






1350 


28.5 


2.0 








1450 


41.6 


2.8 



(HAp SOvojf AJ, O, 50voi%) 
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3*5 1 e =§55: 



mm 




til fifc 


2C 


2b 


2a 






<voi%) 




Ca (NO, ) . 


Ai (NO, ) , 


Zr O (NO, ) , 


H, O 


(NH« ) , HPO« 


NH, OH 


H, O 


NH, OH 


H» O 




HAD 


Ai, O, 


Zr O, 


is) 


(s) 


i (8) 


(if) 


(8) 


(if) 


(if) 


(if) 


(if) 




50 


10 - 


40 [ 


354.2 


141.2 


520.6 


5000 


118.9 


371.6 


5000 


99.6 


2000 


'J&feflJ6b 


50 


40 


10 


354.2 


564.7 


220.6 


5000 


118.9 


370.9 


5000 


99.6 


2000 





crD 


K,c 




mm 




crD 


K,c 




(kfl/«r* ) 


(MPa • m"» ) 








(K9/«« ) 


(MPa • m"* ) 


33fcOT6a 


38.0 


4.8 






1250 


17.5 


1.3 




37.5 


3.4 






1300 


24.2 


2.2 


swtusot:. mtnn 






1400 


29.3 


3.0 








mm6t 


-1450 


25.7 


2.8 



(HAp 50voi%, A J a O, 10voi%. Zr O, 40voi%) 



mm 


10 & 


Zr O, t& 

(8) *1 


2c 


2b 


2a 


Ca (NO, ) . 
(s) 


Ai (NO, ) , 
(8) 


Hi O 
(if) 


(NH, ) , HPO, 
(8) 


NH, OH 
(if) 


Hi O 
(if) 


NH, OH 
(if) 


H, O 
(if) 


HAp 


Ai, O, 


Zr O, 




50 
50 


10 
40 


40 
10 


240.0 
60.0 


354.2 
354.2 


141.2 
564.7 


3000±fi 

3ooo£a 


118.9 
118.9 


76.2 
245.7 


3000£fi 
3000£ft 


99.6 
99.6 


1500±it 
1500±fi 



*i : zr o, wsmawziz&X'nwwtttczxL *c#n*£itt:. 



?f5 20 m 2 i ^ 



mm 


on 


Kte 




mm 




ffB 


K,c 




ito/oa? ) 


(MPa m 1 " 1 ) 






(x:) 


(kfl/«r« ) 


(MPa • m"* ) 




38.2 


4.2 






1250 


18.2 


1.4 




38.1 


3.2 






1300 


23.6 


1.8 






mm7o 


1400 


31.5 


2.7 








mw7i 


1450 


27.3 


2.3 



(HAp 50voi%, Ai, O, 10voi%, Zr O, 40voi%) 
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Sff 2 2 &k 











AJi O, » 


Zr O, © 


2C 


2b 


2a 






(V0j%) 




(8) *1 


(g) *1 


Ca (NO. ) i 


H, O 


( NH* > * HPO* 


NH. OH 


H* O 


NH. OH 


Hi O 




HAp 


AJ* O. 


Zr Ot 






<g) 


(if) 


<g) 


(if) 


(if) 


(if) 


(if) 


&ifcM8a 


50 


10 


40 


38.4 


240.0 


354.2 


1500±S 


118.9 


19.7 


1500±S 


99.6 


750£fl 


3fc|tfF|8b 


50 


40 


10 


153.6 


60.0 


354.2 


1500-fcfi 


118.9 


19.7 


1500£ft 


99.6 





*1 :53E*fflcAJ, O, fcZr O, J&kA-CUhQifttthXo, *u:M*£ttt:. 



m 2 3 54 





tfD 


K,c 




mm 






K.c 




((*/«* ) 


(MPa - m 1 " ) 










(MPa • m 1 " ) 


^l«H8a 


40.0 


3.9 






1250 


17.9 


1.3 


33fefiq8b 


38.3 


3.0 






1300 


21.2 


1.6 


£fM400iC. 10-W3 






1350 


30.1 


3.2 








mwai 


1450 


25.6 


2.6 



(HAD 50voJ%. Aii O. 10voJ%. Zr O, 40voi%) 



mm 




«3 f£ 


Ti O, © 


2C 


2b 


2a 






(voJ%) 




(g) *1 


Ca (NOi ) i 


AJ (NO, ) » 


H, O 


(NH* ) • HPO* 


NH* OH 


H« O 


NH* OH 


H, O 




HAp 


Ti O, 


Ai» O, 




(g) 


(g) 


(if) 


<g) 


(if) 


(if) 


(If) 


(If) 




50 


10 


40 


36.9 


354.2 


564.7 


soooifea 


118.9 


245.7 




99.6 


1500±ft 




50 


40 


10 


147.7 


354.2 


141.2 


3Q00£jl 


118.9 


76.2 




99.6 


1500£g 



*1 :ixJo«*CTi O, toWlk&T 7500 wttzKchX o . It*:. 



mm 


crD 


Kic 




mm 






K,e 




(kg/mr* ) 


(MPa • m"* ) 






(XT) 


(K>/«* ) 


(MPa -m"* ) 


lfcl»H9a 


45.7 


3.2 






1250 


22.3 


2.0 




47.3 


3.5 






1300 


39.2 


2.4 


fcfM350r:, ran 






1400 


41.5 


3.0 








-938*9 f 


1450 


30.5 


2.3 



(HAP 50voJ%. Ti O* 40voJ%. Ai, O, 10voJ%) 
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3*5 2 & *S 



mm 




ffl * 


Ti O, © 


AJT, O, ta 


2c 


2b 


2a 






(VOJ%) 




(g) *1 


(g) *1 


Ca (NO. ) , 


H, O 


( NH« ) , HPO* 


NH« OH 


H» o 


NH« OH 


H, O 




HAD 


Ti O, 


Ai» O. 






(g) 


(if) 


(g) 


(if) 


(if) 


(if) 


(11) 




50 


10 


40 


36.9 


150.6 


354. 2 


15002J* 


118.9 


19.7 


1500±fi 


99.6 


750^2 




50 


40 


10 


147.7 


38.4 


354.2 


1500±ft 


118.9 


19.7 


i5oo±a 


99.6 


750±S 



mm 


<rB 


K,c 








aB 


K.c 




(xg/«* ) 


(MPa • m" a ) 






CC> 


(K(j/«i a ) 


(MPa • m"» ) 




41. S 


2.9 






1250 


20.0 


1.8 




44.9 


3.3 




33t«10d 


1300 


31.8 


2.3 








1350 


36.1 


2.5 








savior 


1450 


31.6 


2.1 



(HAP 50vojf%, AJf , O, 10vojf%L Ti O, 40voj%> 







a B 


K I C 




(x:) 


(Icg/aa* ) 


(MPa • m 1 " ) 




1100 


8.7 


0.84 




1150 


10.3 


0.98 


vomit 


1200 


13.5 


0.95 


Jtmiid 


1250 


15.0 


1.00 




1300 


14.2 


1.10 




1350 


12.9 


0.95 



* 16 m <o m & <* » . t < ;gs & # ft . ;s «g ft £ 
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^«JfcJ;C;Ca / P a< 1.5~1.950£EftOfSaic 
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* 9 >$Ofi*{t&*ft#f!fc<*ttT£!ig-*-5 



•CSS. * . ^fftt^TAX#. A I ® IS i I 

SS 1 H li , * jfe ofl ic ^ ^ £ y > K /? ;U > 1 A Jh 
1 2a — 2c ; »fc A P . 

3 : m fib a „ 



ft s a &®± # m s is 
ft s a # s ± 



-336- 



«ng¥l-111763 (13) 




-337- 



